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[57] ABSTRACT 

An estimation of traffic conditions on roads located in the 
radio coverage areas of a wireless communications network 
is provided based on an analysis of real-time and past 
wireless traffic data carried on the wireless communications 
network. Data analyzed may include, for example, actual 
(current) and expected (past average) number of a) active- 
busy wireless end-user devices in one or more cells at a 
particular period of time, b) active-idle wireless end-user 
devices registered in a location area of the wireless com- 
munications network, c) amount of time spent by mobile 
end-user devices in one or more cells at a particular period 
of time. 

20 Claims, 5 Drawing Sheets 
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FIG. 3 
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FIG. 4 
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TRAFFIC INFORMATION ESTIMATION 
AND REPORTING SYSTEM 

TECHNICAL FIELD 

This invention relates to communications systems and 
more particularly to a method and a system for estimating 
and delivering road condition information to communica- 
tions services users. 

BACKGROUND OF THE INVENTION 

Recent developments in satellite systems technology, 
such as Low Earth Orbit (LEO) satellites and Very Small 
Aperture Terminals (VSAT), have provided the impetus for 
the creation of a wide variety of mobile communications 
services. These services include personal satellite telephone 
services and global positioning service (GPS). Prominent 
among the services provided under the umbrella of global 
positioning are real-time locator and navigation services for 
automobile drivers and pedestrians, not to mention security- 
and military-related applications. The real-time locator ser- 
vice identifies the relative position of a device within a few 
feet of the real coordinates of the device. By contrast, the 
navigation service provides directions to an end-user (in the 
form of digital maps, for example) based on a user* s position 
as well as traffic congestion with respect to that position. 
Unfortunately, market acceptance of global positioning ser- 
vice has been slower than anticipated by the GPS planners 
and designers. This is primarily because global positioning 
service providers have to spread the high cost of procuring 
and launching (LEO) satellites over a small customer base. 

In an attempt to offer similar services at a lower price, 
systems designers have developed a surface transportation 
monitoring system called 'Intelligent Vehicle Highway Sys- 
tem" (IVHS). That system uses video-based detection 
devices and road sensors to collect real-time traffic data and 
to deliver warning and alternate route information to users 
when traffic congestion occurs. The infrastructure for the 
Intelligent Vehicle Highway System is probably less costly 
than the infrastructure of the Global Positioning System, 
which would lead to an expectation of lower cost for 
IVHS-based service. Sadly, IVHS developers have found 
out that because IVHS service is limited to congestion 
detection/management and traffic reporting, the IVHS cus- 
tomer base may even be smaller than the one for GPS. 
Hence, the smaller IVHS customer base may operate to 
vitiate any competitive advantage IVHS may enjoy over 
GPS. This issue is further complicated by the tact that major 
radio stations broadcast periodic traffic condition reports 
targeted at drivers on major metropolitan highways. Thus, it 
is unlikely that radio listeners on the road would pay for a 
service that is available to them practically free-of-charge, 
unless the service includes features heretofore unavailable. 
The radio stations typically receive the traffic report infor- 
mation that they broadcast from sources such as reporters on 
board strategically located helicopters. Alas, the radio- 
broadcast traffic information reporting service is delivered 
primarily during rush hours, and is targeted primarily to 
listeners on major highways. The delivery time and scope of 
the radio-broadcast information operate to make that infor- 
mation worthless to drivers who are traveling either during 
non-rush hours, or on a congested secondary highway or a 
suburban road. In addition, the radio-broadcast traffic infor- 
mation reporting service does not offer detailed alternate 
paths to allow targeted drivers/listeners to avoid the con- 
gested area. Furthermore, the radio-broadcast traffic infor- 
mation "ages" rapidly (typically, far more rapidly than the 
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radio-broadcast report frequency) as new accidents occur 
and old ones no longer hamper road traffic. Thus, a problem 
of the prior art is lack of an "anytime, anywhere" solution 
that allows delivery of road congestion information to users 
5 without deploying a new costly information collection infra- 
structure. 

SUMMARY OF THE INVENTION 

The present invention is directed to a system which 

10 estimates traffic conditions in the thoroughfares located in 
one or more radio coverage areas of a wireless communi- 
cations network based on an analysis of real-time and past 
traffic information carried on, and collected by, the wireless 
communications network. The data collection process is 

15 performed as part of the registration operation and hand-off 
procedure carried out by the wireless communications net- 
work, Data analyzed may include, for example, actual 
(current) and expected (past average) number of a) active- 
busy wireless end-user devices in one or more cells at a 

20 particular period of time, and b) active-idle wireless end- 
user devices registered in a location area of the wireless 
communications network. 

In an embodiment of the principles of the invention, an 

25 inference of traffic congestion is made when the number of 
wireless end-user devices active in a cell or location area 
exceeds a given threshold. For example, the ratio of actual 
to expected registered number of wireless devices that are 
active-busy in a cell and/or active- idle in a location area 

30 may be indicative of a bottleneck in one or more major roads 
located in that cell or in that location area. Furthermore, the 
same ratio in adjacent cells or location areas provides 
orientation information regarding bottlenecks on that road. 
For example, when a cell A and its adjacent cell B to the 

35 north are experiencing higher than expected communica- 
tions traffic while adjacent cell C that is located to the south 
of A is experiencing communications traffic level equal to or 
lower than an expected level, an inference is made that a 
bottleneck is present in the northbound section of the 

^ highway or the major road located in cell A. The inference 
of road traffic congestion based on higher than expected 
traffic level in particular coverage areas of a wireless net- 
work is supported by empirical studies which tend to indi- 
cate a direct correlation between traffic jams on a road and 

45 increased wireless network traffic in a cell where the con- 
gested section of that road is located. The expected traffic 
level for a cell is derived from past historical data collected 
by a wireless communications network. The expected traffic 
level also takes into consideration time-dependent factors, 
such as time-of-day, day-cf-week, day-of-year. Other vari- 
ables factored in the determination of the threshold level 
include scheduled events, such as parades and road repairs. 

In another embodiment of the invention, an inference of 
traffic congestion on aroad within the coverage area of a cell 

55 or location area is made when a significant number of 
wireless devices spend higher than expected amount of time 
to traverse that cell or location area. The expected amount of 
time for a wireless device to traverse a cell is based on past 
historical data which factors therein time-dependent 

60 parameters, such as time-of-day, day-of-week and day-of- 
year. 

According to one aspect of the invention, a user may 
subscribe to the on-demand traffic reporting service which 
allows the user to be ale rted of possible co ngestion on_a ny_ 
65 ro adoT an itinerary p r oyifoHyy- the use ir Tfte itinerary may 
list, for example, different cells in which the subscriber is 
expected to travel within particular time intervals. 
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According to another aspect of the invention, a subscriber are described below) and a Mobile Switching Center (MSC) 
may receive unsolicited traffic reports of road congestion 52 which provides seamless communications paths for calls 
and alternate routing information whenever the current cell (that span the wireless network 20 and the land-lines net- 
(location area) in which the subscriber is located and/or cells work 30) by "bridging" radio channels (from wireless net- 
(location areas) adjacent to that current cell (location area) 5 work 20) with "wire" channels (from land-line communi- 
are experiencing higher than expected wireless traffic. cations network 30). 

Of particular importance among the components or wire- 
BRIEF DESCRIPTION OF THE DRAWINGS less switch 50 is processor 55 that executes some of the call 

processing instructions shown in FIGS. 3, 4, 5 described 

In the drawings: 10 below. The processor 55 includes a CPU 101 and a storage 

FIG. 1 shows in block diagram format a communications area 100. CPU 101 coordinates some of the call processing 
switching system arranged in accordance with the invention functions performed by base stations 1-12. Storage area 100 
to estimate traffic conditions in the thoroughfares located in contains, in addition to the processing instructions illustrated 
the radio coverage area of the wireless component of the in FIGS. 3-5 (contained in general storage area 106), 
communications switching system; 15 registration and cell counters 104 and 105 and registration 

FIG. 2 illustrates a table that maps particular cells or and cell timer complexes 102 and 103. The counters and 
location areas to sections of a thoroughfare; timers may be implemented, for example, as a series of 

FIG. 3 presents in flow diagram format illustrative fSPROMs ^which stc*ethein^ 
ksuVcu4 exe^ for °? fj^^ ^^ftr ea* 

^coUectinfo^^ 20 m ^ ee * d ^ 

within die ratfo coverages Uo f performed by CPU 101 include the registration pro- 

7 . * ^ a cedure and hand-off operations mat allow wireless network 

the communications switching system; and ^ vaH dateand track the location of wireless 

FIGS. 4 and 5 present in flow diagram format instructions end . user 9^93 spcdfic radio coverage areas 

executed by different components of the network of FIG. 1 ag deyices move ^ geographical area covered 
to deliver traffic information to a subscriber in accordance 25 by ^ ^ fMBSS netW0 rk. 

with the invention. A ^.^^ registration procedure is the Home Loca- 

twtatt pn n^ruiPTinN tio * Register and Visitor Location Register (HLR/VLR) 

DETAILED DESCRIPTION method In the HLR/VLR method, a location area is 

Shown in the block diagram of FIG. 1 is a communica- 30 assigned to a collection of cells, such as base stations 1-12. 
tions switching system that includes a wireless network 20 According to the HLR/VLR method, an active-idle mobile 
and a land-line network 30. The land-line network 30 is (i e „ a device that is energized but that is not emitting or 
comprised of interconnected local, tandem and toll switches receiving speech or data signals) needs to register at the time 
(not shown) that enable a telephone call to be completed to the device is energized or when the device enters a new 
a wired telephone set (such as set 80) or to be forwarded to 35 location area. Hence, when wireless switch 50 needs to 
wireless network 20. The latter includes modular software complete a call to one of the mobile devices 9<M>3, it 
and hardware components designed to provide radio chan- broadcasts a paging signal only to the cells associated with 
nels for communications between mobile end-user devices the location area where the mobile device is registered, 
and other devices connected to the communications switch- When one of the mobile end-user devices 90-93 registers, 
ing system of FIG. 1. Wireless network 20 may be an analog 40 CPU 101 of wireless switch 50 increments an appropriate 
communications system using, for example, the Advanced counter in registration counter 104 by "one" and starts an 
Mobile Phone Service (AMPS) analog cellular radio stan- appropriate timer in the registration timer complex 102. 
dard. A detailed description of an AMPS-based communi- Conversely, when a mobile device is powered off or exits a 
cations system is provided in Bell System Technical Journal, location area, the processor 55 of wireless switch 50 dec- 
Vol. 58, No. 1, January 1979, pp. 1-14. Alternatively, 45 re ments the registration counter by "one" and sends a signal 
wireless network 20 may be a digital communications to the registration complex 102 to cause the timer associated 
system implementing well-known code division multiple with that device to reset 

access (CDMA) or time-division multiple access (TDMA) The hand-off operations are performed by CPU 101 in 
techniques. Additional information on TDMA and CDMA cooperation with base stations 1-12. Each one of the base 
access techniques can be found in AT&T Technical Journal, ^ stations 1-12 is arranged to measure and assess the strength 
Vol. 72, No. 4, July/August 1993, pp. 19-26. c f signals received from an active-busy mobile device. 

The wireless network 20 is comprised of a number of base Hence, as a mobile end-user device crosses the boundary of 
stations 1 to 12, each one of which includes a transceiver, an 0 ne of the base stations 1-12 to enter another one of these 
antenna complex (antenna and tower), and a controller that base stations, the diminished strength of the signal received 
are arranged to wirelessly communicate with mobile end- 55 by the exiting cell impels CPU 101 of wireless switch 50 to 
user devices 90-93 when they are located in the radio initiate the hand-off procedure which assigns a radio channel 
coverage area of one of the base stations. That radio cov- from the new base station for communications with the 
erage area is referred to in the art as a "cell" for cellular mobile end-user device. Processor 55 is arranged to incre- 
networks and ' 4 roicrocells" for personal Communications ment by "one" a cell counter for a cell whenever one of the 
Network (PCN). As the points of access and egress for 60 mobile end-user devices 90-93 initiates a call from a loca- 
signals transmitted to, and received from, wireless network tion within the coverage area of that cell. CPU 101 also 
20, base stations 1-12 perform certain call setup functions increments by "one" the appropriate counter in cell counter 
that include initial channel assignment and supervision of 105 when one of the mobile end-user devices 90-93 (in an 
the wireless link establishment. active-busy state) enters the radio coverage area of that cell. 

At the heart of wireless network 20 is wireless switch 50 65 In that case, CPU 101 also records the cell number of the 
that monitors and coordinates the operations of the base previous cell to identify the direction being traveled by the 
stations 1-12. It includes a processor 55 (whose functions user of the mobile end-user device. The mobile end-user 
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devices 90-5*3 may be cellular telephone sets, two-way alternate routing information that represents other thorough- 
pagers, multimedia wireless devices or even low-mobility fares oriented in the same direction as the section of a 
portable communications devices when wireless network 20 thoroughfare served by a particular cell Optionally, (he 
is a personal Communications Network (PGN). alternate route information may be implemented, for 

As mentioned above, processor 55 also includes a regis- 5 example, as pointers to stored digital maps associated with 
tration timer complex 102 and a cell timer complex 103 the geographical area served by a particular cell 
which are comprised of a series of EEPROMs with clocks FIG. 3 is a flow diagram of illustrative instructions 
that are that are associated with particular mobile end-user executed by some of the components of the communications 
device in specific situations. For example, CPU 101 starts a switching system of FIG, 1 to collect information on wire- 
timer for one of mobile end-user devices 90—93 when that jq less end-user devices located within^he radio coverage area 
device registers. Similarly, when one of mobile end-user of the wireless network of FIG. yrhe information collec- 
devices 90-93 initiates a call or enters a new cell, CPU 101 tion process contemplated by the invention is initiated in 
starts a timer for that device. Both types of timers are step 301 when a user turns on one of the mobile end-user 
designed to reset upon receiving a particular type of signal devices 90-93. This triggers the registration procedure, in 
from CPU 101. That signal is emitted by CPU 101 to a) a 15 step 302, which causes CPU 101 to increment by "one" the 
registration timer when a user powers off an energized appropriate counter in registration counter 104 for the loca- 
mobile end-user device, and b) to a cell timer when an tion area of the device. If the user initiates a call, as 
active-busy mobile end-user device leaves a cell or is turned determined in step 303, CPU 101 proceeds, in step 306, to 
off. Even though the cell timer complex 103 is shown as part increment by "one" a counter in cell counter 105, and to start 
of the wireless switch 50, it is to be understood that it may ^ a timer in the cell timer complex 103 in step 307. If the user 
be implemented as a stand-alone device or may be alterna- does not initiate a call, a determination is men made, in step 
lively included in a processor of each of the base stations 304, as to whether the energized device has been powered 
1-12. Cell timer 103 is arranged to forward a signal to CPU off. If so, the registration counter is decremented by "one" 
101 when a timer has exceeded a particular threshold. The to end the information collection process, 
value associated with that threshold is based on past average ^ After a call has been initiated (as determined in step 303), 
period of time for a driver, for example, to traverse that cell the appropriate counter in the cell counter incremented (as 
under similar conditions, such as same time-of-day, same shown in step 306) and the timer started (as indicated in step 
day-of the-week and same day-of-the-year. This past aver- 307^ the call is monitored by CPU 101 to determine in step 
age period of time that is hereinafter referred to as "past 308 whether the device has left the cell. If so, CPU 101, in 
average analog equivalent amount of time" is forwarded 30 step 312, sends a agnal to ceU timer complex 103 to stop the 
periodically by CPU 101 to cell timer complex 103. timer for the device, and to decrement by "one" the counter 

Connected to wireless switch 50 is a Voice Information for the cell exited by the device. Thereafter, a determination 

System (VIS) 53 that is arranged to a) initiate calls to mobile is made in step 313 as to whether the device has entered a 

end-user devices 90-93 when a particular event occurs, b) new cell. If so, steps 306 through 308 are repeated, 

receive calls and prompt callers for specific information by 35 Otherwise, steps 304 and 305 (as needed) are performed, 

asking questions based on a set of modules in a transaction When it is determined, in step 308, that the device has not 

script, c) collect information from a caller in the form of left the cell, CPU 101 performs a test in step 309 to ascertain 

speech input or Dual Tone Multi Frequency, and d) forward whether the amount of time indicated by the timer exceeds 

collected information to processor 55. a pre-determined threshold represented by the past average 

In addition to the registration and cell counters, processor 40 analog equivalent amount of time for devices in that cell 

55 also stores the table of FIG. 2 which correlates particular When the result of that test is negative, step 308 and other 

cells (shown in the leftmost column) to sections of a subsequent steps are performed as needed. If the result of the 

thoroughfare (depicted in the second leftmost column). test is positive, CPU 101 performs a second test to determine 

Although the table of FIG. 2 shows only one major trior- whether the exception counter has already been incremented 

oughfare per cell, it is to be understood that more than one 45 for the device in question. If so, step 308 and other subse- 

major thoroughfare may be served by one cell. In that latter quent steps are performed as needed. Otherwise, an excep- 

case, the strength of the signal received by one of the base tion counter is incremented by one in step 310, and step 308 

stations 1-12 may be used to distinguish which mobile is repeated. 

end-user devices are traveling on which thoroughfare. Of One of the road traffic estimation and delivery processes 

course, when a cell serves more than one major 50 of the invention is initiated in step 401, when CPU 101 

thoroughfare, each one of those thoroughfares has its own compares the value indicated by the cell counter for a 

reference points, alternate routing information and adjacent ^particular cell (called "cell count A") to the expected aver- 

cells entry in the table of FIG. 2. age number of active-busy devices (B) in that cell under 

The table of FIG. 2 also includes reference points (shown equivalent analog conditions, such as time-of-day, day-of- 

as the middle column of FIG. 2) which identify the general 55 week, day-of-year. CPU 101 detennines in step 402 whether 

boundaries of a section of a thoroughfare served by a the value of the cell counter A exceeds the expected average 

particular cell. The reference points may be well-known B by more than 25%. It should be noted that this percentage 

streets, or exit numbers of a highway. Illustrated in the value is provided for illustrative and pedagogical purposes 

rightmost column of FIG. 2 are adjacent cells whose fane- only and therefore do not limit the scope of the invention. If 

tion in the road bottleneck identification and estimation 60 the value of the cell counter A exceeds the expected average 

process is described in detail below. Suffice to say for now B by more than 25%, CPU 101 retrieves the cell profile in 

that those adjacent cells are oriented in the same direction as step 403 and identifies the direction of a potential traffic jam 

the cell serving a particular section of the thoroughfare. By in step 404. This is done by comparing the value of the cell 

way of example, if highway 1 (shown in the top row of FIG. counter in each of the adjacent cells (indicated by the cell 

2) is oriented in the north-south direction, adjacent cells 2 65 profile) to me respective expected, analog equivalent average 

and 1 are cells that are located to the north and south, of each adjacent cell. The adjacent cells in question are 

respectively, of cell 3. The table of FIG. 2 also includes located in the same general direction in which traffic flows 
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in the thoroughfare. Hence, if traffic on a road flows in the to a monitor connected to the mobile end-user device even 
north-south direction, and the adjacent cell to the north of when the device is in an active-busy state, 
the cell of interest is experiencing higher than the analog It should be noted that the values of the exception counter 
equivalent average traffic level, while the adjacent cell to the that trigger the road traffic estimation and message delivery 
south of the cell of interest is experiencing wireless traffic 5 process are provided for illustrative and pedagogical pur- 
level lower than or equal to the analog equivalent average poses and therefore do not limit the scope of the invention 
wireless traffic level, a conclusion is reached that the poten- when other values are used. 

rial traffic jam on the section of the road is in the northbound n is also worm noting that a combination of the tech- 
direction, niques described in conjunction of FIGS. 4 and 5 could be 

If it is determined in step 405 that the value of the cell 10 used to implement the principles of the invention. For 
counter exceeds the expected average by more than an example, a message indicative of presence of bottleneck in 
illustrative value of 50%, in step 406 a message that is a section of a thoroughfare (associated with a cell profile) 
indicative of presence of bottlenecks in the section of the could be delivered to subscribers in that cell when both 
thoroughfare (associated with the cell profile) is delivered to conditions of a two-prong test are satisfied. The first con- 
subscribers in that cell and other affected adjacent cell(s). If, 15 dition may require, for example, that a certain number of 
however, it is determined in step 405 that the cell count is active-busy devices in a cell exceed the past average analog 
less than 50%, then a warning message that is indicative of amount of time spent in that cell while the second condition 
the presence of a potential bottleneck in the section of the may dictate that the number of active-busy devices in a cell 
thoroughfare (associated with the cell profile) is delivered in exceed the expected average (analog equivalent) number of 
step 407 to subscribers in that cell and other affected M active-busy devices by a certain percentage value, 
adjacent ceU(s). The format in which those messages may be According to one aspect of the invention, users may 
delivered is described below. subscribe to the road traffic estimation and delivery service 

It is worth noting that in some instances the registration of the invention by pre-registering for the service. Hence 
counter may be used as well to estimate road traffic condi- when a bottleneck occurs onaroadthatis associated in a ceU 
tions. For example, when the location area covers a geo- 25 where the mobile end-user device :of the subscriber is active, 
graphical area that can be associated with a section of a Voice Information System 53 delivers one of the messages 
thoroughfare, the number of active-idle mobile devices described above to the subscriber Alternative^ the user 
registeTed in that location area may be used to estimate road may provide an itinerary by speech input or OTMF signal to 
traffic conditions on that section of the thoroughfare. Voice Information Serviced which delivers ap^opnate 
Alternatively, when a wireless network implements a reg- 30 messages (received from CPU 101) to the subscriber when- 
istration scheme that requires mobile devices to register at ever congestion occurs in sections of the road associated 
the cell leveL as opposed to location area level, the technique with that itinerary. 

described in conjunction with FIG. 4 could also be used. The foregoing is to be, construed as only being illustrative 

A second road traffic estimation and delivery process of embodiments of this invention. Persons sldUedin the art can 
the invention is initiated in step 501 when CPU 101 com- 35 easily conceive of alternative arrangements providing func- 
pares the value of the exception counter C to the cell count tionality similar to this embodiment without any deviatton 
Twhen the exception counter has a value that is more than from the fundamental principles or the scope of this inven- 
25% of the value of the cell counter, as determined in step tion. 
502, CPU 101, in step 503, retrieves the cell profile table of We claim: 

HG 2. Thereafter, CPU 101, in step 504, identifies the 40 1- A method of determining road traffic conditions in 
direction of a potential traffic jam using the techniques thoroughfares located in radio coverage areas served by a 
described earlieV If the value of the exception counter is wireless communications network including a plurality of 
over haft the value of the exception counter, as determined base stations, each serving a cell in the radio coverage areas 
in step 505. then a message that is indicative of presence of and a wireless switch coupled to the plurality of base 
bottlenecks in the section of the thoroughfare (indicated by 45 stations, said method comprising the steps of: 
the cell profile) is deHvered to subscribers in that cell and receiving from each of a plurality of cells, via said 
other affected adjacent cell(s). Jf however, it is determined in wireless switch coupled to a base station associated 

step 505 that the cell count is less than 50%, then in step 507 with the cell, real-time registration and cell activity 

a warning message that is indicative of the presence of a data from active mobile end-user devices currently 

potential bottleneck in the section of the thoroughfare 50 located in each of said plurality of cells served by the 
(associated with the cell profile) is deHvered to subscribers wireless communications network; and 

in that cell and other affected adjacent cell(s). estimating road traffic conditions in at least one thorough- 

The aforementioned messages may be delivered in fare located in said at least one of said radio coverage 

audible format via a call initiated by Voice Information areas based on a comparison of said real-time registra- 

System 53 to a subscriber. The message may also include 55 tion and cells' activity data to past analog equivalent 
alternate routing information (associated with the cell) to information previously collected by said wireless com- 

lulwthe subscriber to avoid the congested section of the munications network for said at least one of said radio 

thoroughfare. When the mobile end-user device is a wireless coverage areas. 

data terminal, the message may be delivered in graphical 2. The method of claim 1 wherein information associated 
format in the form of a diflitaLm ap indicating the location^^o with said estimated road traffic conditions is delivered to at 
the bottleneck and directions to other less congested ro&sTj least one user of one of said mobile end-user devices. 
When call waiting features are available for the moKte^ 3. The method of claim 2 wherein said information 
end-user devices 90-93, an appropriate road condition mes- associated with said estimated road traffic conditions is 
sage may be deHvered to a subscriber even when the mobile deHvered in audible format to said at least one user of one 
end-user device of the subscriber is in an active-busy state. 65 of said mobile end-user devices. 

Similarly, when the mobile end-user device has simulta- 4. The method of claim 2 wherein said informaUon 
neous voice data capabihty, a digital map can be deHvered associated with said estimated road traffic conditions is 
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delivered in graphical format to said at least one user of one 
of said mobile end-user devices. 

5. The method of claim 2 wherein said information 
associated with said estimated road traffic conditions is 
delivered to said at least one user of one of said mobile 
end-user devices when said one of said mobile end-user 
devices is in an active-busy state. 

6. The method of claim 1 wherein said estimating step 
further includes the steps of: 

tallying at least a portion of said real-time registration and 
cells' activity data to determine a total number of 
mobile end-user devices that are active in at least one 
of said radio coverage areas within a given time period; 
and 

determining whether said total number of active mobile 
end-user devices in said at least one of said radio 
coverage areas exceeds a first threshold indicated by 
said past analog information for said at least one cell. 

7. The method of claim 6 further comprising the step of: 
establishing that a bottleneck is present in at least one 

section of at least one of said thoroughfares located in 
said at least one of said radio coverage areas when said 
total number of active mobile end-user devices in said 
at least one of said radio coverage areas exceeds said 
first threshold by a given percentage. 

8. The method of claim 1 wherein said cells* activity data 
include amount of time spent by at least one active mobile 
end-user device in at least one cell. 

9. The method of claim 8 further comprising the steps of: 
counting a total number of said active mobile end-user 

devices that individually spend in said at least one cell 
an amount of time that exceeds a second threshold 
indicated by said past analog equivalent information for 
said at least one cell; and 
ascertaining that a bottleneck is present in at least one 
section of at least one thoroughfare associated with said 
at least one cell if said total number is higher than a 
given percentage of a count of all mobile end-user 
devices active in said at least one cell. 

10. The method of claim 7 or 9 further comprising the 
steps of: 

identifying a direction of said at least one thoroughfare in 
which said bottleneck is present, said identification 
being based on a relative amount of current wireless 
traffic in at least two cells that are adjacent to said at 
least one celL 

11. A system for determining road traffic conditions in a 
geographic area corresponding to a plurality of radio cov- 
erage areas served by a wireless communications system 
including a plurality of base stations and a wireless switch 
coupled to the base stations, the system comprising: 

a wireless traffic monitor, coupled to said wireless switch 
and which tracks a current flow of active mobile 
end-user devices entering and exiting at least one of a 
plurality of radio coverage areas which are served by 
the wireless communications system, and in which a 
plurality of roads are located; 

a processor which compares said current flow for said at 60 
least one radio coverage area to a past average flow 
previously collected by said wireless communications 
system for said at least one radio coverage area under 
substantially similar time conditions; and 

means responsive to said comparison for assessing road 
traffic conditions in said at least one radio coverage 
area. 



12. The system of claim 11 further comprising: 
a voice information system for delivering to at least one 

user of said active mobile end-user devices a message 
indicative of a bottleneck condition in at least one 
section of at least one of said roads when said current 
flow for said at least one radio coverage area exceeds 
said past average flow for said at least one radio 
coverage area by a given percentage. 

13. The system of claim 12 wherein said at least one 
section of said at least one of said roads is associated with 
at least one coverage area identified by a table contained in 
a storage area of said processor. 

14. A system for estimating road conditions in a geo- 
graphical area corresponding to a plurality of radio coverage 
areas served by a wireless communications network includ- 
ing a plurality of base stations and a wireless switch coupled 
to the base stations, said system comprising: 

a wireless traffic monitor, coupled to said wireless switch, 
that keeps track of at least one of the following wireless 
activity data: a) currently active mobile end-user 
devices in at least one of a plurality of radio coverage 
areas of a wireless communications network, and b) 
amount of time spent by each currently active mobile 
end user-device in at least one of said coverage areas; 
a processor that performs at least one of a plurality of 
functions which include a) comparing an expected 
average number of active mobile end-user devices in at 
least one of said radio coverage areas to a total tracked 
number of said currently active mobile end-user 
devices in said at least one of said radio coverage areas, 
and b) o^ermining a total count of active mobile 
end-user devices in at least one of said radio coverage 
areas that spend a higher than expected amount of time 
in said at least one of said radio coverage areas; and 
means responsive to at least one of said functions for 
estimating traffic road conditions in thoroughfares 
located in said least one of said radio coverage areas. 

15. The system of claim 14 further comprising: 
a voice information system that delivers information 

associated with said estimated traffic road conditions to 
selected users of said active mobile end-user devices. 

16. The invention of claim 14 further comprising: 
a storage area that contains a table that correlates said 

radio coverage areas to particular sections of said 
thoroughfares so that traffic road conditions can be 
estimated for said particular sections of said thorough- 
fares. 

17. The invention of claim 14 wherein said expected 
50 average number of active mobile end-user devices in each 

one of said radio coverage areas is based on past analog 
equivalent data previously collected by said wireless com- 
munications network. 

18. The invention of claim 14 wherein said expected 
amount of time spent by a mobile end-user device in one of 
said radio coverage areas is based on past analog equivalent 
data previously collected by said wireless communications 
network. 

19. A method of estimating traffic conditions in thorough- 
fares located in the radio coverage areas of a wireless 
communications network that includes a plurality of base 
stations and a wireless switch coupled to said base stations, 
said method comprising the steps of: 

receiving, via at least one of the base stations and the 
wireless switch, communications signals from a plu- 
rality of wireless devices that are active in at least one 
of a plurality of radio coverage areas; and 
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determining that a bottleneck traffic condition is present in 20. The method of claim 19 wherein information associ- 

at least one section of said thoroughfares when a count ated with said bottleneck traffic condition is delivered to at 

of said active devices located in said at least one of said least one user of one of said active wireless devices, 
radio coverage areas associated with said at least one 

section of said thoroughfares exceeds a selected thresh- 5 

old. ***** 
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